ABSTRACT
INTRODUCTION
Malaria is a disease caused by the presence of a unicellular parasite belonging to the genus plasmodium in the red blood corpuscles or in the liver cells. Four different species of human malaria parasite are known namely Plasmodium falciparum, Plasmodium vivax, Plasmodium malariae and Plasmodium ovale. They are known to cause different types of malaria ranging, from benign to tertian malaria (1) . Of the four species, P.falciparum is the most widely spread and can lead to death through cerebral involvement in the form of cerebral malaria which kills about 2 million people each year worldwide (2) . The severity of it is accentuated by the increasing resistance of P falciparum to commonly used drugs.
The severity of gestational malaria depends on the initial immunity of the pregnant woman. The impact of malaria on pregnancy and conversely, the impact of pregnancy on malaria are two factors which must be put into consideration during gestational malaria. Malaria is more pronounced on the second trimester of pregnancy and the risk is greater in nulliparous than in multiparous since, women protected from first prophylaxis are subsequently protected. So also, the degree of parasitaemia falls with the advancing age of the expectant mother (3).
Gestational malaria has effects on both the mother and the foetus. The maternal effects are repeated febrile illness, anaemia, premature labour and maternal mortality. The foetal effects include late abortions, intrauterine growth retardation, low birth weight and perinatal mortality among others.
Proteins has multiple functions which include immune defense and relationship of protein to diseases can be well explained by antigen and antibodies since both are examples of proteins and as well related to immune defense (4). The present study was partly motivated by these functions and the need to investigate the management of malaria in pregnancy beyond the mere administration of antimalarials.
MATERIALS AND METHODS
Two hundred and fifty randomly selected pregnant women with malaria admitted at the University College Hospital (UCH) Ibadan, Nigeria were included in present study. One hundred and twenty (120) healthy pregnant women with similar parity and age were also studied at comparable gestational ages and treated as controls. The control group was not hospitalized, non of the patients or controls had sickle cell haemoglobin and no patient had any history of preexisting medical complications apart from malaria.
Blood samples were drawn in lithium heparinised bottle and centrifuged at 1000 revolution per minute for 10minutes. The plasma was then stored at -70°C prior analysis.
Determination of total protein was carried out using Biuret method while albumin was assayed using Bromocresol dye binding method (5) . Immunochemical methods (6) were used for the estimation of immunoglobulins. Total urinary protein concentration was estimated by turbidimetric method (7).
RESULTS
As analysed by two-way analysis of variance, plasma total proteins, albumin and immunoglobulins (IgG, IgA and IgM) were lower in women with malaria (F = 9.6, P<0.05). Mean plasma total protein, albumin and immunoglobulins decreases with gestational age in both malaria and normal pregnancies. Mean urinary protein was significantly higher in women with malaria.
DISCUSSION
The results obtained from the present study have shown that gestational malaria which is due to the presence of parasite in the blood has an effect on all the parameters studied.
The decrease in plasma concentration of IgG and IgA in patients with gestational malaria shows that immune system may be probably affected by gestational malaria (Figs. 1 The decrease in plasma total protein concentrations (Table 1) found in pregnant women with malaria may be due to the reduction in protein synthesis as a result of the destruction of the cells that are responsible for the synthesis of proteins in the body of these pregnant women by malaria parasites. This finding agree with earlier report that diseases such as chronic infections and autoimmune diseases may lead to reduced protein synthesis (9). Proteins are known to be very important in immune response as they are antibodies.
There was also a marked increased proteinuria in pregnant women with malaria when compared with the values obtained for the controls. Urinary protein value of 23.10 + 0.50g/dl was obtained in gestational malaria. This was significantly higher (P<0.05) that that of the control with the corresponding value of 15.32 + 0.09g/dl (Table 2) . This increased proteinuria, may account for the reduction in plasma concentrations of proteins in pregnant women with malaria as was obtained in this study. It could therefore be concluded that the estimation of plasma proteins should also be used as diagnostic indices as well as curative in gestational malaria. 
